This article aims to form a comprehensive list of influential elements on technology innovation and its commercialisation in firms and furthermore categorises and ranks them to assist managers and technology entrepreneurs in their decision making. 46 elements are derived from the literature and are organised under nine major factors. Also, by the opinions of 108 computer science university professors and using Friedman test, they are ranked based on their importance. The results show that the top three factors are about the attitude of a firm toward technology innovation ('support', 'knowledge' and 'technology') while the least influential factor is the firm's 'ideology'. The results would help managers to assess their firms' abilities regarding technology innovation and its commercialisation and assist them to determine where and how they should distribute their resources and concentrate their efforts.
• flexibility: the degree by which the firm's organisation and structure could change to adapt itself to innovations and disruptive changes in the industry (Barrett, Balloun, & Weinstein, 2012; Barrett & Weinstein, 1998; Ghoshal & Bartlett, 1995) .
The third factor is 'organisation' factor of a firm. It involves the structures and arrangements which put the ideology and philosophy of the firm into effect and brings them into practice. The constituents of this factor are:
• strategy: the business strategy that is formulated based on the firm's long-term and mid-term objectives by considering its resources and the industry's environment and is implemented through the firm's organisation (Nasir, 2012; Ford, Garnsey, & Probert, 2010; Berry, 1996) ,
• learning: the ability of the firm to learn continuously from the environment and its own doings and moving the organisation forward based on what is learnt (Martín-Rojas, García-Morales, & Bolívar-Ramos, 2013; Zahra, 2010; García-Morales, Llorens-Montes, & Verdú-Jover, 2006 ),
• processes: the business processes which are implemented to carry out the firm's activities (Cooke, 2013; Solaimani & Bouwman, 2012 ),
• stakeholders: the cooperation between the firm's stakeholders, their relationship, their interaction, and their attitude and behaviour towards the firm and its objectives (Smirnova, Podmetina, Vaatanen, & Kouchtch, 2009; Dew & Sarasvathy, 2007; Ya & Rui, 2006 ),
• social capital: the formal and informal network of connections among the firm's stakeholders and also their connection with members of other influential external entities and people (Xiao & Han, 2014; Audretsch, 2007; Audretsch & Keilbach, 2007; Chakrabarti & Santoro, 2004) .
The fourth factor is 'management' factor of a firm. It is about how the management of the firm handles different aspects of it and deals with different situations. The constituents of this factor are:
• style: the management's type of approach toward making decisions and also dealing with people (Thamhain, 2003; Ekvall, 1996; Covin & Slevin, 1988 ),
• knowledge management: capacity of managing knowledge-related activities and processes of the firm, from knowledge production up to capturing and sharing it. Also, taking advantage of external produced knowledge and knowledge spill overs (Chen & Huang, 2009; Nielsen, 2006; Skyrme, 2003; Harrison & Sullivan Sr, 2000; Thorburn, 2000) ,
• IP management: the ability of the management to handle and make proper use of different types of intellectual property such as patents, copyrights, trademarks and trade secrets (Paasi, Luoma, Valkokari, & Lee, 2010; Jennewein, 2005; Sullivan, 1998) ,
• HR (human resource management): ability to manage the employees and especially the firm's talents and also spotting talented individuals outside the firm and attracting and employing them (Montoro-Sánchez & Soriano, www.ccsenet.org/mas Modern Applied Science Vol. 10, No. 7; 2016 38 2011; Kaya, 2006; Schuler, 1986 ),
• risk management: minimising the impact of uncertainty in the internal and external environment on the firm's assets and resources (Genriha, Pettere, & Voronova, 2011; Koprinarov, 2005) ,
• financial management: managing the firm's financial resources to support and foster the firm's activities and also tapping into external financial sources if needed (Williams & Lee, 2009; Kelm, Narayanan, & Pinches, 1995) .
The fifth factor is 'technology' factor of a firm. It involves the technological sphere in which the firm innovates. Moreover, it includes technological aspects that influence the ability of the firm to innovate. The constituents of this factor are:
• complexity: the amount of complexity in a technology in different facets of it such as production complexity, components numerousness and usage complexity (Anokhin, Wincent, & Frishammar, 2011 ),
• readiness level: the level of maturity of a technology from being still in basic research level up to being ready for lunch (Lin, Shih, & Sher, 2007; Heslop, McGregor, & Griffith, 2001 ),
• dependency: the reliance of a technology on other technologies and if those technologies are internal or external to the firm (Lichtenthaler & Ernst, 2007; Lambe & Spekman, 1997; Veugelers, 1997; Mansfield, 1988 ),
• transfer: the level of facility by which the technology could be transferred from or to the firm (Siegel, Veugelers, & Wright, 2007; Powers, 2003; Rogers, Takegami, & Yin, 2001 ),
• facilities: the technological facilities and instruments that the firm possess or have access to which could help the firm in creation and production of technology from doing research and development up to manufacturing (Bagchi-Sen, 2007; Cardinal & Hatfield, 2000) .
The sixth factor is 'knowledge' factor of a firm. It incorporates all the aspects regarding the firm's knowledge which is the essence and foundation of technological innovation. The constituents of this factor are:
• acquisition: the ability of the firm in acquiring knowledge from external sources and benefiting from knowledge spill overs (Zhou & Li, 2012; Nielsen, 2006; Cassiman & Veugelers, 2006; Audretsch & Feldman, 1996) ,
• production: the capacity of the firm in knowledge creation and production by different processes such as research and development, know-how creation and organisational learning (Nielsen, 2006; Lööf & Heshmati, 2002; Hipp, 1999) ,
• HRD (human resource development): the improvement of human capital's knowledge by providing proper and relevant education (Chen & Huang, 2009; Torraco & Swanson, 1995) ,
• capture: the capacity of the firm in recording the produced and acquired knowledge in a usable and accessible manner (Nielsen, 2006; Zucker, Darby, & Armstrong, 2002 ),
• transfer: the ability of the firm to spread and share its knowledge capital among its human resources (Zhou & Li, 2012; Lin, 2007; Nielsen, 2006) .
The seventh factor is 'support' factor of a firm. It deals with the firm's attitude toward technological innovation and how it embraces it and provides for it. The constituents of this factor are:
• encouragement: promotion of technology innovation in the firm and stimulating the employees participation in its process with permissive policies (Mazzarol, 2002; Niehoff, Enz, & Grover, 1990 ),
• communication: supporting the communication of the firm's technological requirements and obstacles. Also, making an environment in which the employees easily communicate and ideas, problems and solutions are discussed comfortably. Additionally, enhancing the communication among different departments and teams of the firm (Ebadi & Utterback, 1984; Rothwell & Robertson, 1973; Utterback, 1971 ),
• finance: supporting innovative technological initiatives and projects financially (Gumusluoğlu & Ilsev, 2009; Peneder, 2008; Czarnitzki, 2006 ).
• facilitation: Assisting innovative technological initiatives and projects by facilitating interdisciplinary relationships and enabling technological projects, events and programmes (Michaelis, Stegmaier, & Sonntag, 2010; Green, 1995) ,
• reward: implementing a reward system for initiators and participants in commercially successful innovations (Manso, 2011; Hopenhayn, Llobet, & Mitchell, 2006) , Vol. 10, No. 7; • failure: tolerating early failures in innovative projects and programmes and also ensuring that failed projects and programmes do not discourage the employees from further participation in innovation process (Manso, 2011; Cannon & Edmondson, 2005) .
The eighth factor is 'market' factor. It is about keeping the firm's technological innovative course in sync with the market needs and also learning from what is happening in the market and incorporating it in the innovation process. The constituents of this factor are:
• consumers: the firm's understanding of the consumers and their needs (Priem, Li, & Carr, 2012 ),
• competitors: the firms' knowledge of its competitors and their strengths and weaknesses (Schiavone, 2011 ), • demand: the appetite of market for a certain product or service (Godin & Lane, 2013 ),
• size: the total market size for a certain product or service (Stone, Iwamasa, Lundine, & Jasper, 2005 ),
• growth: the market's potential size and demand for a certain product or service in the future (Klepper, 1997),
• substitutes: products and services which could take the market away from a certain technology and shrink the market size and demand (Zahra, Nash, & Bickford, 1995) .
The ninth factor is 'environment' factor. This factor regards elements of the firm's external environment which could affect the market or how the firm performs. Also, this factor could create new opportunities or diminish them. The constituents of this factor are:
• political: political stability, the government's involvement in the economy in general and, especially the policies toward facilitation of technology innovation such as taxation policies and providing financial support (Avnimelech & Teubal, 2008; Mani, 2002; de S. Price, 1984) ,
• economic: the economic factors which affect the market and the firm's decisions, such as interest rate and inflation (Eisenhauer, 1995) ,
• legal: the legal system affecting the firm, such as labour law, consumer law and environmental law (Malinowski & Rao, 2006; Waarden, 2001 ),
• social: the different aspects of the society in which the firm operates in and targets toward such as cultural aspects, age distribution, educational level and workforce status (Lee, Kozar, & Larsen, 2003; Venkatesh & Morris, 2000) .
Innovation and its commercialisation is a major subject of research due to its expansive scope of benefits for different involved entities, from individuals up to societies (Dhewanto & Sohal, 2015) . This unremitting and active research creates an ever growing body of literature in many different aspects and branches of innovation and its commercialisation. This research brings together the important elements and different focal points of the current literature and lays them in a practical order for applicable usage.
Method
A quantitative method is used to rank the major factors and their constituents in terms of importance of the influence that they have on technology innovation and its commercialisation. A questionnaire was designed which consisted of two parts. The first part was designed to collect demographic data of the participants (gender, age and working experience) and the second part to collect the ranking data regarding the major factors and their constituents.
The second part consisted of 10 segments of questions. In each segment a number of items were listed and the participants were asked to rank them in terms of importance by assigning a rank number to each item (1 being the rank of the most important item and incrementing by 1 for each less important item. Repetitive ranks were not allowed). First segment was to rank the nine major factors in technology innovation and its commercialisation by assigning ranks from 1 to 9 to each factor. Each one of the remaining nine segments was to rank each major factor's constituents.
A Cronbach's Alpha (α) was run to measure the reliability of the questionnaire which was measured at 0.91. The content validity of the questionnaire was tested by using 10 experts' opinion and Spearman's rho (r s ) measured at 0.87. The target population was computer science and engineering faculty members in Complutense University of Madrid. The faculty has 149 members in total. To make inference from that population with a confidence level of 95% and a margin of error of 5% -based on Cochran's sample size formula with finite population correction (Cochran, 1977, p. 25 ) -a random sample of 108 was required. To do the random sampling, a list of all 149 faculty members was created and 108 of them were selected randomly, using a computer program. Afterwards, the questionnaire has been sent to selected faculty members and by two rounds of follow up, all the selected faculty members responded to it.
The answers are analysed by using Friedman test to find out if the difference between the resulted mean ranks in each segment of the questionnaire's second part indicates something more than variability caused by chance and it is not just accidental (significance level < 0.05). Table 1 show a summary of the demographic information of the faculty members who participated in this research. Table 3 shows mean ranks of the major factors' constituents and also their Friedman test statistics. 
Results

Discussion
Based on Friedman test statistics shown in Table 2 , the major factors have meaningful difference in the influence they have on technology innovation and its commercialisation. 'Support' factor is considered to be the most influential one while 'ideology' factor is the least influential one.
The interesting matter is that the 'support' which a firm shows for technology innovation and its commercialisation is considered to be even more influential than 'technology' factor itself. Also, it shows that the force which the firm puts behind supporting the innovative spirit and pushing innovations toward the market www.ccsenet.org/mas Modern Applied Science Vol. 10, No. 7; 2016 42 is more important than what market landscape and its trends and needs are. In short, it demonstrates that it matters less what a firm does and what the external environment looks like in comparison to how much the firm is supportive of innovating spirit and offering the results of its innovation to the outside world.
Another interesting point is that 'ideology' of a firm is considered the least important factor. One explanation could be that as time passes usually the ideology of a firm fades away, its vision and mission get forgotten and turn into empty slogans and catchphrases which the firm has deviated from them (Mullane, 2002; Miller, 1992) .
Additionally, it should not go unnoticed that the top 3 factors are about the attitude of a firm toward technology innovation and its commercialisation and the 'technology' and 'knowledge' which are used in. The firm's structure and organisation, the external environment including the market and also the individuals in the firm are considered factors of less importance.
As Friedman test statistics for the major factors' constituents shows (Table 3 ) -except for 'ideology', 'individual' and 'knowledge' factors -constituents of the other factors have meaningful difference in the influence they have on technology innovation and its commercialisation.
It is notable that among constituents of 'support' factor, supporting employees -when they fail to achieve desired results -considered more important than rewarding successes. Additionally, it is noticeable that encouraging employees to participate in innovation process is more important than rewarding successful results.
Among constituents of 'technology' factor, 'readiness level' is at the top of the list and shows that a firm's centre of attention should be maturing up their technology and making it ready for the market. Also, how dependent the firm's technology is to other technologies is considered the second important constituent of this factor and it could be due to limitation this dependency puts on commercialisation of a technology which is reliant upon other firms' technologies or availability of technological infrastructures in target markets which the firm's technology relies on them to operate properly.
Among constituents of 'knowledge' factor, 'HRD' and 'production' -which are approaches toward improving a firm's internal ability of knowledge creation -are considered superior to 'acquisition' which is an approach toward gaining knowledge from external sources.
It is noticeable among constituents of 'market' factor that 'size' and 'growth' are considered least important in technological innovation and its commercialisation, while trends in the market and consumers taste are the most significant ones. In other words, it is better for a firm to focus on following the market trends and the consumers' taste instead of looking for the most promising market in terms of size and growth potential.
Among constituents of 'management' factor, 'IP management' is ranked the highest, which essentially means management in a firm should protect its intellectual property and leverage them to gain competitive advantage. An interesting result is that although innovating is risky, but 'risk management' is ranked as the least important constituent of this factor.
It is recommended that managers who are trying to improve their firms' technology innovation capacity and/or their ability to commercialise their innovations, and also, innovators and technology entrepreneurs who are starting a firm, use the mentioned factors, their constituents and their respective rankings as an starting point to build/evaluate/improve their firms' competencies regarding technology innovation and its commercialisation. Also the rankings would be helpful in determining where should be the focal point of management attention and where and how they should distribute their resources and concentrate their efforts. 
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